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Automated Technology 

Goal:   

Reduce uncertainty around the potential risk 

to birds and bats from wind turbines. 

Challenge:   

Observing bird and bat activity in difficult to 

access locations. 

Make continuous observations over multiple 

diurnal cycles. 

Approach:   

Thermal video + automated processing is 

a cost-effective solution. 
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Automated Processing: 
Á Produces reliable, verifiable information from 

remotely-sensed data. 
Á Reduces the amount of data that must be 

stored, transmitted and reviewed by human 
experts. 



Technical Objectives 

Develop software to process video from a single thermal camera to 

automate the detection of birds and bats.  

Abundance counts,  

Passage rates,  

Temporal activity patterns 

 

Develop models for: 

Å Classification of flight paths 

Å Classification of targets 
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Application For Pre- and Post-

Installation Studies 
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ThermalTracker Software Use remote cameras to 
collect site data 

Process recorded video using our software 

Raw Video 

Detected Tracks 

Track Statistics 

REPORT 

Analyze results. 



ThermalTracker software extracts 

flight tracks. 
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A composite image of 300 frames (10 seconds of video at 
30 frames per second) makes entire flight track visible. 

Flight track as sequence of blobs 

!ƴƛƳŀƭ άōƭƻōέ 
from one frame 

Track Statistics: 
Statistics calculated for each track and output in 
comma-separated value (CSV) file 



Open Source Software 

Available on request for Windows, Mac or Linux. 

Easy to use graphical interface. 
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User-selectable 
parameters tune 
performance. 

Works with video 
from any thermal 
camera. 
 



Count high density events and rare events 
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Distant bird tracked successfully through clouds. 

Multiple birds tracked and counted during feeding activity. 



Classification of Flight Tracks 
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Flight tracks extracted by ThermalTracker provide: 

Direction of movement 

Change in direction 

Can discriminate track type, infer behavior: 
Linear = fly through 

Quadratic = smooth change in direction 

Sine wave = sinuous fly through 

Angled = sharp change in direction 

Turnaround = sinuous feeding 
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SwallowExample: Swallow foraging 



Classification of Targets 

The Holy Grail:  Identify species of concern. 
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Classification Using Flight Pattern 
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